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AN ADAPTER FOR CONTROLLING A MEASURING DEVICE , A MEASURING DEVICE , 
A CONTROLLER FOR A MEASURING DEVICE, A METHOD FOR PROCCESSING 
MEASUREMENT AND A RECORDING MEDIUM 

This is a continuation application of PCT/ JPOO/05452 filed 
5 on August 14, 2000, the contents of which are incorporated herein 
by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an adapter for controlling 
10 a measuring device, a measuring device , a controller for a measuring 
device, a method for processing measurement and a recording medium. 

2. Description of the Related Art 

It is conventional to use measuring devices for objects to 
be measured in order to perform production assessment, quality 

15 control, repair, correction, alignment, adjustment, performance 
evaluation, diagnosis, import inspection, etc. One example of 
conventional technologies for controlling measuring devices is 
to couple a measuring device to a computer through GPIB (General 
Purpose Interface Bus, IEEE488) . The measuring device is controlled 

20 according to commands transferred from the computer through GPIB . 
In the above case of controlling a measuring device by a computer 
through GPIB, a GPIB communication card dedicated for measuring 
device control is required. 

Another example of conventional technology is to use a 
25 measuring device capable of running a control program coded in 
a programming language, such as BASIC. The control program on a 
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floppy diskette is input to the measuring device, and it runs the 
control program for performing measurement process . According to 
a Japanese patent application (Laid-Open Serial No. 
1998-241089 (USP 05, 790, 977)), a measuring device stores software 
5 for control of the measuring device and data acquisition from the 
measuring device. The software is loaded on a remote host system, 
and the remote host system runs the software to control the measuring 
device . 

Recently, computer networks, for example Ethernet, have 
10 developed drastically, so that communication speed has increased 
and communication costs have decreased. Therefore, in order to 
connect a measuring device to a computer through Ethernet, a 
measuring device equipped with an Ethernet port as one of 
standardized parts is disclosed. 

15 Further, in order to control a measuring device through 

Ethernet, an Ether-GPIB converter is used to mediate GPIB and 
Ethernet. In this case, a computer sends control commands to an 
Ether-GPIB converter, and the Ether-GPIB converter sends received 
control commands to the measuring device through GPIB. The 

-20 Ether-GPIB converter sends measuring data from the measuring device 
through Ethernet . 

However, according to the conventional system where the 
measuring device and the computer is connected through GPIB, since 
control commands must be transferred through GPIB for every 
25 operation of a parameter setup or measurement, the communication 
time becomes very long. Further, it is impossible to construct 
the control program run by the computer without detailed knowledge 
of the measuring device. 

According to the conventional measuring device which 
30 performs a measuring process by running a control program, control 
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commands can be transferred through a bus of the measuring device 
so that the communication time can be reduced. However, 
constructions to display the measured results are not facilitated. 
Further, it is also impossible to construct the control program 
5 run by the computer without detailed knowledge of the measuring 
device . 

In case the Internet or an Intranet is used as the Ethernet, 
since communication packets other than communication commands are 
present, the time when control commands from the computer arrive 

10 at the Ether-GPIB converter is indefinite. Therefore, the measuring 
device is not to be properly controlled. In addition, the time 
when measured data transferred by the measuring device arrives 
at the computer from the Ether-GPIB converter is also indefinite. 
Further, since Ethernet is designed for transferring packet data 

15 of, for example about 10 0 0 bytes , when aplurality of data consisting 
of dozens of bytes are transferred, it is possible to occur overhead 
and, in the worst case, the measuring device can become 
uncontrollable . 

SUMMARY OF THE INVENTION 

20 Therefore, it is the object of the present invention to 

provide an adapter for controlling a measuring device, a measuring 
device, a controller for a measuring device , a method for performing 
a measurement process and a recording medium which can solve the 
above and other problems of the conventional technology . The obj ect 

25 of the present invention can be achieved by the characteristic 
features of the independent claims . Dependent claims of the present 
invention define useful variations of concrete embodiments of the 
present invention. 

According to the first embodiment of the present invention, 
30 there is provided a measuring device controlling adapter coupled 
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to a first network and to a measuring unit for performing a 
measurement process including: a program receiving unit for 
receiving a control program for performing the measurement process 
from the first network; a memorizing unit for memorizing the control 
program; an initiating instruction receiving unit for receiving 
a program initiating instruction of the measurement process by 
the measuring unit through the first network; and a measurement 
control unit for letting the measuring unit perform the measurement 
process based on the control program memorized by the memorizing 
unit in case the initiating instruction receiving unit receives 
the program initiating instruction. 

Further, it is preferable that the measuring device 
controlling adapter is coupled to a second network; and the 
measurement control unit includes, a command generating unit for 
-15 generating a control command which controls the measuring unit; 
a command transferring unit for transferring the control command 
to the measuring unit through the second network; and a measurement 
result receiving unit for receiving a measurement result of the 
measurement process from the measuring unit. 

■ 20 Further, it is preferable that the measuring device 

controlling adapter also includes a measurement result 
transferring unit for transferring the measurement result through 
the first network. 

Further, it is preferable that the measuring device 
25 control ling adapter also includes a transfer destination receiving 
unit for receiving the identification information of the transfer 
destination of the measurement result through the first network; 
and a transfer destination registration unit for storing the 
received identification information of the transfer destination 
30 in the transfer destination memorizing unit. 


5 


10 
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Further, it is preferable that the program receiving unit 
receives at least a portion of each, of a plurality of the control 
programs, the memorizing unit memorizes a plurality of the control 
programs, and the command generating unit selects the control 
program being performed from the memorizing unit based on the 
program initiating instruction and generates the control command 
based on the control program. 

Further, it is preferable that the measurement result 
transferring unit converts the measurement result into data of 
a predetermined format, and transfers an object having the 
measurement result converted in the predetermined data format and 
information for reconvert ing the converted measurement result into 
the original one for the second network. 

Further, it is preferable that the measuring device 
controlling adapter also includes an error detecting unit for 
detecting a predetermined error during the measurement process; 
and an error information transferring unit for transferring 
information relating to the error through the first network. 

Further, it is preferable that the first network is Ethernet 
and that the second network is GPIB. 

Further, it is preferable that the measuring device 
controlling adapter also includes a program running unit capable 
of executing a program described in Java (TM) language, wherein 
the control program is described in Java language, and at least 
one of the command generating unit and the command transferring 
unit is embodied by the program running unit which executes the 
control program. 

According to the second embodiment of the present invention, 
there is provided a measuring device including a measuring device 
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controlling adapter claimed in claim 1 and the measuring unit for 
performing the measurement process. 

Further, it is also preferable that the initiating 
instruction receiving unit receives a program initiating 
instruction of the control program from the first network and that 
the measuring device further includes a processing information 
transferring unit for transferring information relating to the 
measurement process through the first network. 

Further, it is preferable that the measuring device is coupled 
to a third network, the control program also includes contents 
relating to another measurement process performed by another 
measuring device coupled to the third network, and the measurement 
control unit further lets the other measuring device perform the 
other measurement process based on the control program. 

Further, it is preferable that the measuring device also 
includes a measuring device information memorizing unit for 
relationally memorizing at least two (2) kinds of information 
respectively identifying the measurement process and the measuring 
device which performs the measurement process; and a measuring 
device identifying unit for identifying the measuring device which 
performs the measurement process of the control program based on 
information of the measuring device information memorizing unit 
and that the measurement control unit lets the identified measuring 
device perform the measurement process. 

Further, it is preferable that the control program includes 
contents prescribing a plurality of measurement processes, that 
the measuring device also includes a performing sequence 
determining unit for determining a sequence for performing the 
plurality of measurement processes based on the control program 
and that the measurement control unit lets the plurality of 
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measurement processes be performed according to the sequence. 

Further, it is preferable that the measuring device also 
includes a measurement process information memorizing unit for 
memorizing measurement process information which identifies the 
measurement process which can be performed in parallel and that 
the measurement control unit lets the measurement process, which 
can be performed in parallel, be performed in parallel based on 
the measurement process information. 

According to the third embodiment of the present invention, 
there is provided a measuring system including : a measuring device , 
which includes a measuring unit for performing a measurement 
process; and a control host, which controls the measurement process 
by the measuring device through a first network, wherein the control 
host includes: a program transferring unit for transferring a 
control program to the measuring device; and an initiating 
instruction transferring unit for transferring a program 
initiating instruction of a measurement process of the measuring 
device, and the measuring device includes: a program receiving 
unit for receiving the control program from the first network; 
a memorizing unit for memorizing the control program; an initiating 
instruction receiving unit for receiving a program initiating 
instruction of the measurement process; and a measurement control 
unit for controlling the measuring device based on the control 
program memorized by the memorizing unit in case the initiating 
instruction receiving unit receives the program initiating 
instruction. 

Further, it ispreferable that the measuring device is coupled 
to the control host through the first network and that the measuring 
systemalso includes ameasuring device controlling adapter coupled 
to the measuring unit through a second network and that the measuring 
device controlling adapter includes : a program receiving unit for 
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receiving a control program for controlling the measuring device 
from the first network; a memorizing unit for memori zing the control 
program; an initiating instruction receiving unit for receiving 
a program initiating instruction of the measurement process by 
the measuring unit through the first network; and a command 
generating unit for generating the control command based on the 
control program memori zed by the memorizing unit incase the program 
initiating instruction is received; a command transferring unit 
for transferring the control command to the measuring device 
through the second network based on the control program memorized 
by the memorizing unit; and a measurement result receiving unit 
for receiving a measurement result of the measurement process from 
the measuring device, and the measuring unit includes : a measuring 
unit for performing a measurement process based on the transferred 
control command; and a measurement result transferring unit for 
transferring the measurement result of the measurement process 
to the measuring device controlling adapter. 

Further, it is preferable that the measuring system also 
includes a display host for displaying a result of the measurement 
process by the measuring device, the display host being coupled 
to the measuring device controlling adapter through the first 
network and that the measuring device controlling adapter includes 
a measurement result transferring unit for transferring the 
measurement result through the first network, and the display host 
includes a second measurement result receiving unit for receiving 
the measurement result transferred from the measurement result 
transferring unit; and a display unit for displaying the 
measurement result. 

Further, it is preferable that the measuring device 
controlling adapter also includes: a transfer destination 
memorizing unit for memorizing identification information of the 
display host which is a transfer destination of the measurement 
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result; a transfer destination receiving unit for receiving the 
identification information of the display host which is a transfer 
destination of the measurement result through the first network; 
and a transfer destination registration unit for memorizing the 
received identification information in the transfer destination 
memorizing unit, and the measurement result transferring unit 
transfers the measurement result to the display host of the transfer 
destination based on the identification information, and the 
display host further includes: a transfer destination information 
transferring unit for transferring the identification information 
of the display host to the measuring device controlling adapter 
through the first network. 

Further, it is preferable that the measuring device 
controlling adapter also includes: an error detecting unit for 
detecting a predetermined error during the measurement process ; 
and an error information transferring unit for transferring 
information relating to the error to the control host through the 
first network, and the control host further includes: an error 
information receiving unit for receiving information relating to 
a transferred error through the first network; and an error display 
unit for displaying the received information relating to an error. 

Further, it is preferable that the control host also includes 
an initiating instruction transferring unit for transferring a 
program initiating instruction of the control program, and the 
initiating instruction transferring unit receives the program 
initiating instruction through the first network. 

Further, it is preferable that the measuring device also 
includes a processing information transferring unit for 
transferring processing information relating to the measurement 
process to the control host through the first network, and the 
control host further includes; a processing information receiving 
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unit for receiving the processing information transferred from 
the processing information transferring unit; and a display unit 
for displaying the processing information. 

Further, it is also preferable that the measuring device 
is further coupled to another network, the control program further 
includes contents relating to other measurement process performed 
by other measuring device coupled to the other network, and the 
measurement control unit further controls other measurement 
process by the other measuring device based on the control program . 

Further, it is preferable that the measuring system also 
includes a measuring device information memorizing unit for 
relationally memorizing at least two (2) kinds of information 
respectively identifying the measurement process and the measuring 
device which performs the measurement process; and a measuring 
device identifying unit for identifying the measuring device which 
performs the measurement process of the control program based on 
information of the measuring device information memorizing unit 
and that the measurement control unit lets the identified measuring 
device perform the measurement process . 

Further, it is also preferable that the control program 
includes contents prescribing a plurality of the measurement 
processes , that the measuring system further includes a performing 
sequence determining unit for determining a sequence for performing 
the plurality of measurement processes based on the control program 
and that the measurement control unit lets the plurality of 
measurement processes be performed according to the sequence. 

Further, it is preferable that the measuring system also 
includes a measurement process information memorizing unit for 
memorizing measurement process information which identifies the 
measurement process which can be performed in parallel and that 
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the measurement control unit lets the measurement process, which 
can be performed in parallel, be performed in parallel based on 
the measurement process information. 

According to the fourth embodiment of the present invention, 
there is provided a measuring device controller coupled to a network 
for control 1 ing a measuring device performing a measurement process 
including: a program memorizing unit for memorizing a control 
program which includes contents prescribing the measurement 
process; a measuring device detecting unit for detecting the 
measuring device which performs the measurement process based on 
the control program; and a measurement control unit for letting 
the detected measuring unit perform the measurement process based 
on the control program through the network. 

According to the fifth embodiment of the present invention, 
there is provided a measuring device controller coupled to a network 
for cont roll ing a measuring device performing ameasurement process 
including: a program memorizing unit for memorizing a control 
program which includes a content prescribing the measurement 
process; a parallel process detecting unit for detecting a 
plurality of measurement processes which can be performed in 
parallel from the measurement processes based on the control 
program; and a measurement control unit for letting the measuring 
unit perform the plurality of measurement processes detected by 
the parallel process detecting unit in parallel. 

According to the sixth embodiment of the present invention, 
there is provided a measurement process performing method for 
letting a measuring device coupled through a network perform a 
measurement process, wherein the measuring device has a measuring 
unit for performing the measurement process, including: a program 
receiving step for receiving a control program for controlling 
the measuring unit through the network; an initiating instruction 
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receiving step for receiving a program initiating instruction of 
the control program; and a control step for controlling the 
measurement process by the measuring unit based on the control 
program in case the program initiating instruction is received. 

5 Further, it is also preferable that the control step includes : 

a command generating step for generating a control command based 
on the control program; a measuring command transferring step for 
transferring the generated control command to the measuring device ; 
a measurement result receiving step for receiving a measurement 
10 result ; and a measurement result transferring unit for transferring 
the measurement result through the first network. 

According to the sixth embodiment of the present invention, 
there is provided a recording medium on which a program for letting 
a measuring device coupled through a network perform a measurement 

15 process, wherein the measuring device has a measuring unit for 
performing the measurement process, is recorded including: a 
program receiving module for activating reception of a control 
program, which includes contents relating to the measurement 
process, from the network; a memorizing module for storing the 

20 control program; and an initiating instruction receiving module 
for activating reception of a program initiating instruction of 
the control program. 

This summary of the invention does not necessarily describe 
all necessary features so that the invention may also be a 
25 sub-combination of these described features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a measuring system according 
to an embodiment of the present invention. 
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Fig. 2 is a schematic diagram of a display image displayed 
on the display unit according to the present embodiment of the 
present invention. 

Fig. 3 is a schematic diagram of a class structure stored 
5 on the memorizing unit according to an embodiment of the present 
invention. 

Fig. 4 is a schematic diagram of a more concrete example 
of the classes stored on the memorizing unit according to an 
embodiment of the present invention. 

.10 Fig. 5 is a schematic diagram of a more concrete example 

of the classes stored on the memorizing unit according to an 
embodiment of the present invention. 

Fig. 6 is an example of a control program according to an 
embodiment of the present invention. 

15 Fig. 7 is a mapping trace diagram showing operations of the 

measurement system according to an embodiment of the present 
invention . 

Fig. 8 is a mapping trace diagram showing operations of the 
measurement system according to an embodiment of the present 
20 invention. 

Fig. 9 is a block diagram of a measuring system according 
to the second embodiment of the present invention. 

Fig. 10 is a mapping trace diagram showing operations of 
the measurement system according to the second embodiment of the 
25 present invention. 
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Fig. 11 is a block diagram of a measuring system according 
to the third embodiment of the present invention. 

Fig. 12 is a schematic diagram of a display image displayed 
on the display unit of the control host system according to the 
5 third embodiment of the present invention. 

Fig. 13 is a schematic diagram of a display image displayed 
on the display unit of the display host system according to the 
third embodiment of the present invention. 

Fig, 14 is a block diagram of a hardware structure of the 
10 measuring device controlling adapter according to the third 
embodiment of the present invention. 

Fig. 15 is an example of a control program of the measuring 
system according to the third embodiment of the present invention. 

Fig. 16 is an operation sequence of the measuring system 
15 according to the third embodiment of the present invention. 

Fig. 17 is a block diagram of a measuring system according 
to the fourth embodiment of the present invention. 

Fig. 18 is a schematic diagram of a display image displayed 
on the display unit of the control -display host system according 
20 to the fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention will now be described based on the preferred 
embodiments, which do not intend to limit the scope of the present 
invention, but exemplify the invention. All of the features and 
25 the combinations thereof described in the embodiment are not 
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necessarily essential to the invention. 

Now, referring to the attached drawings, embodiments of the 
present invention are described in detail. The embodiments 
described hereafter should not be construed to be limiting the 
5 scope of the present invention defined by the claims, and the 
features of the present invention described according to the 
embodiments should not be construed to be essential to practice 
technical ideas of the present invention. 

Fig. 1 is a block diagram of a measuring system according 
10 to an embodiment of the present invention. The measuring system 
includes a control host 200, a measuring device 100 , GPIB measuring 
device 300 and another measuring device 400. The control host 200 
is coupled to the measuring device 100 by a network 10 . The measuring 
device 100 is coupled to the GPIB measuring device 300 by the GPIB 
15 20. The measuring device 100 is coupled to the measuring device 
400 by a network 30. Each of the networks 10 and 30 is preferably 
Ethernet, IEEE13 94, GPIB, a serial bus or a parallel bus, etc. 

The control host 200 includes a display unit 210, an input 
unit 220, a program composing unit 230, a program transferring 

20 unit 240, a program actuating unit 250 and a processing information 
receiving unit 260. According to the present embodiment, the 
control host 2 00 is a personal computer having an operating system 
such as Microsoft (TM) Windows (TM) 95. According to the present 
embodiment, each of the units 210, 220, 230, 240, 250 and 260 are 

25 embodied by a personal computer running remote applications. 

The input unit 22 0 has, for example, a mouse, keyboard, etc. 
and receives various input kinds from a user. According to the 
present embodiment, the input unit 22 0 receives (a) text type 
input (s) of a control program in Java (TM) language from the user. 
30 The input unit 220 also receives an instruction to send the control 
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program. Further, the input unit 22 0 receives an instruction ("a 
program initiating instruction") to start running the control 
program which should be run. Still further, the input unit 22 0 
receives an instruction ("a program suspending instruction") to 
5 stop running the control program. 

The display unit 210 has a display device and displays various 
kinds of information. 

Fig. 2 is a schematic diagram of a display image displayed 
on the display unit according to the present embodiment of the 

10 present invention. Fig. 2 a display image in case of performing 
a measurement process for Occupied Bandwidth ( "OBW" ) and Adjacent 
Channel Leakage Power ("ACP") of a cellular phone system. The 
displayimage displayed by the displayunit 220 includes anumerical 
data display section 810, a waveform data display section 820, 

15 a message display section 830, an error display section 840 and 
a task display section 850. 

The numerical data display section 810 displays a measured 
result of numerical data received by the processing information 
receiving unit 2 60 . The waveform data display section 82 0 displays 

2 0 a measured result of waveform data received by the processing 
information receiving unit 260. The message display section 830 
displays messages received by the processing information receiving 
unit 260 from the measuring device 100, etc. The error display 
section 840 displays error information received by the processing 

25 information receiving unit 260 from the measuring device 100, etc. 
The task display section 850 displays states of tasks being 
performed by the measuring device 100, the states of tasks being 
received by the processing information receiving unit 260 . On the 
task display section 850, icons for performed tasks are displayed 

30 in different colors depending on the fact that the task designated 
by the icon is completed (e.g. icon 852) or being performed (e.g. 
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icons 851 and 853) . Here, the "task" may mean a union of specific 
process (es) . For example, only one measuring process can be a " task" , 
and, in some cases, a plurality of measuring processes can also 
be a "task" . 

Referring back to Fig. 1, the program composing unit 230 
lets the display unit 210 display a user interface for describing 
a control program, and provides a program developing environment 
where a user can compose and/or edit a program by the user interface 
through the input unit 220. According to the present embodiment, 
in order that the control program may be composed in Java language , 
the program composing unit 230 is constructed to let a CPU (Central 
Processing Unit) (not shown) run a program providing Java program 
developing environment of, such as, VisualCafe (TM) of Symantec 
(TM) - 

The program transferring unit 240 sends a control program 
to the measuring device 100 when an instruction to send the control 
program is received by the input unit 220. The program actuating 
unit 250 sends a program initiating instruction to the measuring 
device 100 in response to the program initiating instruction for 
the control program that is inputted through the input unit 220. 
Further, according to the present embodiment , the programactuating 
unit 250 sends a program suspending instruction to the measuring 
device 100 in response to the program suspending instruction for 
the control program that is inputted through the input unit 220. 
The processing information receiving unit 260 receives various 
kinds of information relating to the measuring process from the 
measuring device 100. According to the present embodiment, the 
processing information receiving unit 2 60 receives measurement 
results including numerical data or waveform data by the 
measurement process, messages, error information, task performing 
states, etc. 
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The measuring device 100 includes a program receiving unit 
110, a memorizing unit 120 as an example of a memorizing unit for 
information on the measuring device and a memorizing unit for 
information on measurement process, an initiating instruction 
5 receiving unit 13 0 as an example of an initiating instruction 
receivingunit , an input unit 132 as another example of an initiating 
instruction receiving unit , a processing information transferring 
unit 140, a program running unit 150, a measuring unit 160 having 
a function of a measuring device and a CD-ROM drive 170 . The program 
10 receiving unit 110 receives a control program from the control 
host 2 00 via the network 10. 

The memorizing unit 12 0 stores the control program received 
■ by the program receiving unit 110 . The memorizing unit 120 stores 

a plurality of identification information of the control host 200 , 
" 15 the control host being an information source of various information 
relating to a measurement process. The memorizing unit 120 stores 
various kinds of programs called by a control program. The 
•J memorizing unit 120 also stores identification information (e.g. 

; ii names of tasks) which indicates a measurement process, 

; 2 0 identification information of a measuring device which performs 
the measurement process, a protocol of a network coupled to the 
measuring device and an address of the measuring device on the 
network. The memorizing unit 120 further stores identification 
information (e.g. names of tasks) of measurement processes which 
25 can be performed in parallel. 

The memorizing unit 12 0 may be a semiconductor memory device 
including a RAM (Random Access Memory) or a rewritable ROM (Read 
Only Memory) such as EPROM (Erasable Programmable ROM) , or a 
magnetic memory device including a floppy disk or a hard disk, 
30 or an optical memory device including a CD-R. Further, the memory 
device 12 0 manages the control program or data by using a file 
managing system (not shown) . 
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The initiating instruction receiving unit 130 receives a 
program initiating instruction and a program suspending 
instruction from the control host 200 through the network 10 . The 
processing information transferring unit 14 0 sends various kinds 
of information related to a measuring processes to the control 
host 200 of which the identification information is stored in the 
memorizing unit 120. According to the present embodiment, the 
processing information transferring unit 140 sends information 
related to a measuring process including measurement results of 
numerical data or waveform data, messages, error information and 
task performing states. 

The input unit 132 has input devices such as a mouse or a 
keyboard, and receives various input kinds from a user. According 
to the present invention, the input unit 132 receives a program 
initiating instruction of a control program from a user. 

The program running unit 150 runs the control program stored 
in the memorizing unit 12 0 when the initiating instruction 
receiving unit 13 0 receives a program initiating instruction or 
the input unit 13 2 receives a program initiating instruction. 
According to the present invention, the program running unit 150 
retrieves a control programcorresponding to the program initiating 
instruction from the memorizing unit 120 and runs the retrieved 
control program. Further, the program running unit 15 0 stops 
running the control program when the initiating instruction 
receiving unit 13 0 receives a program suspending instruction. 
According to the present embodiment, the program running unit 150 
starts or stops running the control program based on instructions 
from a user interface (not shown) of the measuring device 100. 

The program running unit 150 includes a performing sequence 
determining unit 152, a measuring device identifying unit 154 and 
a measurement control unit 156. Each of these units 152, 154 and 
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156 is constructed by means of running the control program by the 
program running unit 150 . The performing sequence determining unit 
152 determines a sequence for performing measurement processes 
of a control program based on identification information (e.g. 
5 names of tasks) stored in the memorizing unit 120 of measurement 
processes which can be performed in parallel . In other words, the 
performing sequence determining unit 152 recognizes measurement 
processes which can be performed in parallel to be performed in 
parallel, and determines the performing sequence for the 

10 measurement processes which can not be performed in parallel . By 
this way, since the performing sequence determining unit 152 can 
determine measurement processes which can be performed in parallel, 
a user can compose a control program without investigating whether 
or not a measurement process can be performed in parallel with 

15 others or specifying that a measurement process should be performed 
in parallel with another measurement process. 

The measuring device identifying unit 154 identifies a 
measuring device performing a measurement process (es) of the 
control program based on information stored in the memorizing unit 
20 120. According to the present embodiment, the measuring device 
identifying unit 154 identifies identification information of a 
measuring device which performs a measurement process (es) 
described in the control program based on information stored in 
the memorizing unit 120. 

25 The measurement control unit 156 includes a GPIB 

communication unit 157, a remote communication unit 158 and an 
internal communication unit 159, and controls performances of 
measurement processes of the control program by using the GPIB 
communication unit 157, the remote communication unit 158 and the 

30 internal communication unit 159. According to the present 
embodiment, the measurement control unit 156 lets measurement 
process (es) , which is recognized to be performed in parallel by 
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the performing sequence determining unit 152, be performed in 
parallel and measurement processes , f orwhichaperf orming sequence 
is determined, be performed according to the determined sequence. 
Further, the measurement control unit 156 selects a communication 
unit for controlling measurement process (es) performed by a 
measuring device identified by the measuring device identifying 
unit 154 from the GPIB communication unit 157, the remote 
communication unit 158 and the internal communication unit 159, 
and lets the selected communication unit control the identified 
measuring device . 

According to the present embodiment , the measurement control 
unit 156 retrieves a protocol of a network coupled to the measuring 
device identified by the measuring device identifying unit 154 
and the address of the measuring device on the network from the 
memorizing unit 120, selects a communication unit for performing 
controls over the measuring process (es) through the network 
protocol and controls the selected communication unit by using 
the retrieved address. By this way, since the measurement control 
unit 156 can select a communication unit, a user can compose a 
control program without describing that a communication unit should 
be selected. 

The GPIB communication unit 157 sends a control command (s) 
for controlling the GPIB measuring device 300 through the GPIB 
20 and receives measuring results from the GPIB measuring device 
300. The remote communication unit 158 sends a control command(s) 
for controlling the measuring device 400 through the network 30 
and receives measuring results from the measuring device 400. The 
internal communication unit 159 sends a control command (s) to the 
measuring unit 16 0 and receives measuring results from the 
measuring device 400. 

The measuring unit 160 performs a measuring process for a 
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predetermined object. For example, the measuring unit 160 may 
preferably be a passive or active device or a hardware or a firmware 
needed for assessment , test, correction, repair, adjustment, such 
as a signal generator, a modulator, a demodulator, an input/output 
device, an amplifier, a mixer, an encoder, a decoder, an 
oscilloscope, a distortion meter, a power meter, a multimeter, 
an attenuator, a spectrum analyser, a network analyser, a 
semiconductor tester, a synthesizer , a constant temperature device , 
etc . 

The CD-ROM drive 17 0 retrieves programs from a CD-ROM 18 0 
as an example of recording media and t rans f ers them to the memor i zing 
unit 120. Here, there may be used opt ical recording media including 
DVD (Digital Video Disc) , magnetic recording media including MO 
(Magneto-Optical) disc and magnetic recording media including 
floppy disc as the recording media. According to the present 
embodiment , a program providing a function for performing a control 
program of the program running unit 150 , a program receiving module 
for forming the program receiving unit 110, an initiating 
instruction receiving module for forming the initiating 
instruction receiving unit 13 0 and a memory module for forming 
the memorizing unit 12 0 are recorded on the CD-ROM 18 0, retrieved 
by the CD-ROM drive 170 and installed on the memorizing unit 120. 
These programs and modules are retrieved and run by the CPU (not 
shown) of the measuring device 100 from the memorizing unit 120. 

The GPIB measuring device 3 00 performs a measuring process 
on a predetermined object based on transferred control command 
through the GPIB 20, and sends measuring results to the measuring 
device 100 through the GPIB 20. The measuring device 400 includes 
an internal communication unit 159 and a measuring unit 160. 

Fig, 3 is a schematic diagram of a class structure stored 
on the memorizing unit 12 0 according to an embodiment of the present 


AD-0105PCTUS 


invention. Here, a class is a unit element of a control program, 
and has a method as a function or an operation and a parameter. 
A class forms each of the above described functional units by being 
generated and operated as an object by the program running unit 
150 on a memory area. A class can inherit contents of another class 
as it is. Here, in the specification of the present invention, 
a class which inherits another class is referred to as a "derivative 
class" of the inherited class. Further, an object generated by 
a derivative class is referred to as a derivative object of the 
inherited original class. Details of classes or objects are 
described inbooks for obj ect -oriented programming or Java language . 
The memorizing unit 120 includes a task class 500, a composite 
task class 520, a measurement task class 510, a measurement 
parameter class 530, a sequential measurement task class 521, a 
composite measurement task class 522, a communication object 
factory class 600, a measurement information server class 610, 
a communication class 700, a composite communication class 710, 
a communication class for communicating with measurement hardware 
720, a remote communication class 730, a communication class using 
GPIB 740, a composite remote communication class 750, a composite 
local communication class 760, a remote communication class for 
a sequential measurement task 751, a remote communication class 
for a composite measurement task 752, a local communication class 
for a sequential measurement task 761 and a local communication 
class for a composite measurement task 762. 

The task class 500 generates an object representing an 
abstract task performed by the control program. The task class 
500 has an execute operation and a stop operation as methods. An 
object of the task class 500 has a function of activating a stop 
operation of a derivative object of the retaining communication 
class 700 when the execute operation is activated. Further, the 
object of the task class 500 has a function of memorizing a name 
or label of a designated object as for the control program. 
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The measurement task class 510 is an abstract class for 
generating an object, which performs a measurement task, by using 
an object of a retaining communication class. An object of the 
measurement task class 510 necessarily retains one derivative 
object of a measurement parameter class 530 . A label of the object 
of the measurement task class 510 is treated as a label of a measuring 
device used for measurement . The composite task class 520 generates 
an object which gives and retains numbers to a plurality of 
derivative objects of the task class 500 by add operation. 

The sequential measurement task class 521 generates an obj ect , 
which realizes measurement by a derivative object of a retaining 
task according to a registered order, by using an object of a 
retaining communication class. The composite measurement task 
class 522 generates an obj ect , which realizes a measurement process 
by a derivative object of retaining a task in parallel or in a 
registered order, by using an object of a retaining communication 
class. The measurement parameter class 530 is an abstract class 
for generating an object which memorizes a parameter used when 
an object of the measurement task class 510 performs a measurement 
task . 

The measurement information server class 610 generates an 
object which memorizes an identification information representing 
a measurement process (e.g. a name of a task), identification 
information of a measuring device which performs the measurement 
process, a protocol of a network coupled to the measuring device 
and an address of the measuring device on the network. Further, 
the measurement information server class 610 generates an object 
which memorizes identification information {e.g. a name of a task) 
of a task which can be performed in parallel. The measurement 
information server class 610 generates an object, which receives 
requests for information from objects of the communication object 
factory class 600 and a local communication class for a composite 
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measurement task 7 62 and provides corresponding information to 
object (s) of requesting source (s). 

The communication object factory class 600 generates an 
object which generates a derivative object of the communication 
5 class 700 corresponding to an object of the task class 500. For 
example, as a derivative object of the communication class 
corresponding to a derivative object of the measurement task class 
510, one of the derivative objects of the communication class for 
communicating with measurement hardware 720, the remote 
10 communication class 730, a communication class using GPIB 740 is 
generated . 

In case the measuring device 100 has a required measuring 
function, the object of the communication object factory class 
600 lets the derivative object of the communication class for 
15 communicating with a measurement hardware 72 0 be retained in the 
derivative object of the measurement task class 510. 

Further, in case the measuring device 100 does not have a 
required function for a measurement process by the derivative 
object of the communication class 72 0 corresponding to the 

20 measurement task class 510, the object of the communication obj ect 
factory class 600 refers to the measurement information server 
class 610 and searches for another measuring device having the 
required measuring function. Then, the object of the communication 
object factory class 600 generates a derivative object of a 

25 communication class 700 on another measuring device by using an 
object of a communication object factory class 600 which is on 
another measuring device found by searching. Further, the object 
of the communication object factory class 600 generates a 
derivative object of the remote communication class 73 0 or the 

30 composite remote communication class 750 on the measuring device 
100 and lets the generated derivative object be retained in a 
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The communication class 700 is an abstract class for 
generating an ob j ect which real izes communication for a measurement 
process. The communication class 700 has an execute operation and 
a stop operation. The execute operation makes a derivative object 
perform communication for a measurement process, and the stop 
operation makes a derivative object suspend communication for a 
measurement process. The object of the communication class 700 
necesS arily retains one derivative object of the task class 500 
which is a generating source. 

The composite communication class 710 generates an object 
which memorizes derivative objects of a plurality of communication 
classes 700. The object of the composite communication class 710 
gives numbers to the derivative objects of the communication 
classes 700 and registers the derivative object of the 
communication class 700 on a retaining relation. 

The communication class for communicating with a measurement 
hardware 72 0 is an abstract class for generating an object which 
communicates with the measuring unit 160 and realizes an execute 
operation and a stop operation. Therefore, a concrete class, which 
generates an object for communicating with the measuring unit 160 
and realizing the execute and stop operation, is a derivative class 
of the communication class for communicating with measurement 
hardware 72 0. 

The remote communication class 73 0 is an abstract class which 
generates an obj ect for communicating with other measuring devices 
300, a communication class 720 for communicating with a measuring 
unit 160 of other computer or a derivative object of the 
communication class using the GPIB 74 0 through a computer network 
such as Ethernet and realizing an execute operation and a stop 
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operation. Therefore, a concrete class, which generates an obj ect 
for communicating with the derivative object of the communication 
class 700 of other measuring devices and realizing the execute 
and stop operation, is a derivative class of the remote 
communication class 730. 

The remote communication class 73 0 refers to the measurement 
information server class 610 if generated and searches for another 
measuring device 400 having the measuring function. The object 
of the remote communication class 730 generates a derivative obj ect 
of the communication class 700 on the measuring device having the 
measuring function, where the measuring device is found by using 
the communication object factory class 600. The remote 
communication class 73 0 is remotely coupled to the generated obj ect . 
For communication of an object with other measuring devices or 
another computer, conventional communication technology, for 
example a socket communication, an RMI (Remote Method Invocation) 
of Java Language, etc., is used. 

The communication class using the GPIB 74 0 is an abstract 
class which generates an object for communicating with other 
measuring devices 300 coupled through the GPIB and realizing an 
execute operation and a stop operation. A concrete class, which 
generates an obj ect for communicating with other measuring devices 
3 00 coupled through GPIB and realizing the execute and stop 
operation, is a derivative class of the communication class using 
the GPIB 740 . 

The composite remote communication class 750 is an abstract 
class which generates an obj ect for communicating with a derivative 
object of the composite communication class 710 of other measuring 
device 400 and realizing an execute operation and a stop operation. 
For communication with an object of other measuring devices 400, 
conventional communication technology, for example socket 
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communication, RMI of Java Language, etc., is used. 

The remote communication class for a sequential measurement 
task 751 generates an object for communicating with an object of 
the local communication class for a sequential measurement task 
761 of other measuring devices 400 and realizing an execute 
operation and a stop operation. An object of the remote 
communication class for a sequential measurement task 751 activates 
an execute operation of an object of the local communication class 
for a sequential measurement task 7 6 1 of the other measuring devices 
400 for its own execute operation and a stop operation of an object 
of the local communication class for a sequential measurement task 

761 of the other measuring devices 400 for its own stop operation. 

The remote communication class for a composite measurement 
task 752 generates an object for communicating with an object of 
the local communication class for a composite measurement task 

762 of other measuring devices 400 and realizing an execute 
operation and a stop operation. The communication class using the 
GPIB740 is an abstract class which generates an obj ect for realizing 
an execute operation and a stop operation by using the measuring 
device 3 00 coupled through the GPIB. The composite local 
communication class 760 is an abstract class which generates an 
object for realizing an execute operation and a stop operation 
of a derivative object of retaining a plurality of communication 
classes 700. 

The local communication class for a sequential measurement 
task 761 generates an object for activating execute operations 
of retaining communication classes 700 in a sequence of numbers 
from the lowest one. The object of the local communication class 
for a sequential measurement task 761 activates an execute 
operation of a derivative object of the communication class 700 
in a sequence of numbers registered on retaining relation from 


AD- 0105PCTUS 


29 

the lowest number. In this case, until an execute operation of 
a derivative object of one of the communication classes 700 is 
completed, an execute operation of a derivative object of the next 
one of the communication classes 700 is not activated. In case 
5 of stop operation, stop operations of derivative objects of all 
communication classes 700 registered on retaining relation are 
performed. 

The local communication class for a composite measurement 
task 762 generates an object for referring to the measurement 

10 information server class 610 and activating an execute operation 
of a derivative object of retaining communication class 700 in 
parallel or in a sequence of numbers from the lowest one . The obj ect 
of the local communication class for a composite measurement task 
762 activates execute operations on a plurality of derivative 

L5 objects, which can be performed in parallel, of retaining 
communication classes 700 by means of execute operation in case 
the derivative objects of the retaining communication classes 70 0 
can be performed in parallel. 

In case the derivative obj ects of the retaining communication 
20 classes 700 can not be performed in parallel, the execute operations 
of the derivative objects of the retaining communication classes 
700 are activated in a sequence of numbers registered on a retaining 
relation from the lowest one. In this case, until an execute 
operation of a derivative object of one of the communication classes 
25 700 is completed, an execute operation of a derivative object of 
the next one of the communication classes 70 0 is not activated. 
In case of stop operation, stop operations of derivative objects 
of all communication classes 700 registered on retaining relation 
are performed. 

30 The performing sequence determining unit 152 is mainly formed 

by the composite communication class 710 or the object of the 


AD - 0 1 0 5 PCTUS 


30 

derivative class of the composite communication class 710. The 
measuring device identifying unit 154 is mainly formed by the 
communication object factory class 600. The GPIB communication 
unit 157 is mainly formed by the communication class using the 
5 GPIB 740 or the object of the derivative class of the communication 
class using the GPIB 740. The remote communication unit 158 is 
mainly formed by the remote communication class 730 or the object 
of the derivative class of the remote communication class 730. 
The internal communication unit 159 is mainly formed by the 
10 communication class for communicating with measurement hardware 
72 0 or the object of the derivative class of the communication 
class for communicating with measurement hardware 720. 

Fig. 4 is a schematic diagram of a more concrete example 
of the classes stored on the memorizing unit 12 0 according to an 

lis embodiment of the present invention. The classes shown in Fig. 
4 are a portion of classes used for performing measurement processes 
of OBW and ACP of a cellular phone. Here, the measurement process 
of OBW is to measure a frequency bandwidth corresponding to a 
predetermined percentage of full power of a designated frequency 

.'20 bandwidth which is a carrier frequency of the cellular phone where 
the cellular phone is in the state of transmitting signals. Further, 
the measurement process of ACP is to measure a link power of an 
adjacent channel to the transmission power of a designated channel 
where the cellular phone is in the state of transmitting signals. 

25 An OBW measurement task class 511 inherits the measurement 

task class 510 and generates an object for performing the task 
of the OBW measurement process. An ACP measurement task class 511 
inherits the measurement task class 510 and generates an object 
for performing the task of the ACP measurement process. 

30 An OBW measurement parameter class 531 inherits the 

measurement parameter class 53 0 and generates an object for 
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memorizing parameters used for the OBW measurement process. The 
parameter includes a carrier frequency, a bandwidth and an occupied 
frequency bandwidth. The object of the OBW measurement parameter 
class 531 retains an object of the OBW measurement task class 511 . 

5 An ACP measurement parameter class 532 inherits the 

measurement parameter class 53 0 and generates an object for 
memorizing parameters used for the ACP measurement process. The 
parameter includes a carrier frequency, a frequency interval and 
a channel bandwidth. The object of the ACP measurement parameter 
10 class 532 retains an object of the ACP measurement task class 512 . 

Fig. 5 is a schematic diagram of a more concrete example 
of the classes stored on the memorizing unit 12 0 according to an 
embodiment of the present invention. The classes shown in Fig. 
5 are another portion of classes used for performing measurement 
15 processes of OBW and ACP of a cellular phone. 

A communication class for communicating with OBW measurement 
hardware 721 inherits the communication class for communicating 
with measurement hardware 72 0 . An object of the communication class 
for communicating with OBW measurement hardware 721 is retained 

20 in an object of the OBW measurement task class 511 when a measurement 
process is performed on the measuring unit 160 of the measuring 
device 100 . The obj ect of the communication class for communicating 
with OBW measurement hardware 721 generates a measurement parameter 
of the measuring unit 160 from an attribute of an object of the 

25 OBW measurement parameter class 531 retained by the object of the 
OBW measurement task class 511 and sets the generated parameter 
on the measuring unit 160 when an execute operation is activated 
by the object of the OBW measurement task class 511. The object 
of the communication class for communicating with OBW measurement 

30 hardware 721 measures an occupied frequency bandwidth by using 
the measuring unit 160. 
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A communication class for communicating with ACP measurement 
hardware 722 inherits the communication class for communicating 
with measurement hardware 72 0 . An object of the communication class 
for communicating with ACP measurement hardware 722 is retained 
5 in an object of the ACP measurement task class 512 when a measurement 
process is performed on the measuring unit 160 of the measuring 
device 10 0 . The obj ect of the communication class for communicating 
withACP measurement hardware 72 2 generates a measurement parameter 
of the measuring unit 160 from an attribute of an object of the 

10 ACP measurement parameter class 532 retained by the object of the 
ACP measurement task class 512 and sets the generated parameter 
on the measuring unit 160 when an execute operation is activated 
by the object of the ACP measurement task class 512. Then, the 
object of the communication class for communicating with ACP 

15 measurement hardware 722 measures a ratio of link power of an 
adjacent channel to a transmission channel by using the measuring 
unit 160. 

Aremote communication class for OBW measurement 731 inherits 
the remote communication class 730. An object of the remote 

20 communication for OBW measurement 731 is generated by the 
communication object factory class 600 when a measurement process 
is performed by the measuring device 4 00 and retained in the object 
of the OBW measurement task class 511. The object of the remote 
communication for OBW measurement 731 communicates with the object 

25 of the communication class for communicating with an OBW 
measurement hardware 721 or a communication class using the GPIB 
for OBW measurement 741 and measures a frequency bandwidth 
corresponding to a predetermined percentage. 

Aremote communication class for ACP measurement 732 inherits 
30 the remote communication class 730. An object of the remote 
communication for ACP measurement 732 is generated by the 
communication object factory class 600 when a measurement process 
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is performed by the measuring device 4 0 0 and retained in the ob j ect 
of the ACP measurement task class 512. The object of the remote 
communication for ACP measurement 732 communicates with the object 
of the communication class for communicating with ACP measurement 
5 hardware 722 or a communication class using GPIB for ACP measurement 
742 and measures a ratio of link power of an adjacent channel to 
a transmission channel. 

The communication class using the GPIB for OBW measurement 
741 inherits the communication class using the GPIB 740 . An object 
of the communication class using the GPIB for OBW measurement 741 
is generated by the communication object factory class 600 when 
a measurement process is performed by a measuring device coupled 
to the measuring device 300 through the GPIB 20 and retained in 
the object of the OBW measurement task class 511. The object of 
the communication class using the GPIB for OBW measurement 741 
generates a measurement parameter of the measuring unit 160 from 
an attribute of an object of the OBW measurement parameter class 
531 retained by the object of the OBW measurement task class 511 
and sets the generated parameter on the measuring unit 3 00 by 
corresponding GPIB command when an execute operation is activated 
by the object of the OBW measurement task class 511. Then, the 
object of the communication class using the GPIB for OBW measurement 

741 controls the measuring device 300 by the GPIB command and 
measures a frequency bandwidth occupying a designated percentage . 

25 The communication class using the GPIB for ACP measurement 

742 inherits the communication class using the GPIB 740 . An obj ect 
of the communication class using the GPIB for ACP measurement 742 
is generated by the communication object factory class 600 when 
a measurement process is performed by a measuring device coupled 

30 to the measuring device 300 through the GPIB 2 0 and retained in 
the object of the ACP measurement task class 512. The object of 
the communication class using the GPIB for ACP measurement 742 


. 15 
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generates a measurement parameter of the measuring unit 160 from 
an attribute of an object of the ACP measurement parameter class 
532 retained by the object of the ACP measurement task class 512 
and sets the generated parameter on the measuring unit 3 00 by 
5 corresponding the GPIB command when an execute operation is 
activated by the object of the ACP measurement task class 512. 
Then, the object of the communication class using the GPIB for 
ACP measurement 742 controls the measuring device 300 by the GPIB 
command and measures a ratio of link power of an adjacent channel 
10 to a transmission channel. 

Fig. 6 is an example of a control program according to an 
embodiment of the present invention. Fig. 6 is an example of a 
control program, which a user should describe for performing an 
OBW measurement process and an ACP measurement process. Line 1 
yll5 is a description for generating an object of the composite 
measurement task class 522 . Line 2 is a description for generating 
an object of the OBW measurement task class 511 in order to perform 
a task of the OBW measurement task. Line 3 is a description for 
setting parameters on an object of the OBW measurement parameter 
20 class 531 retained by the object of the OBW measurement task class 
511. Line 4 is a description for generating an object of the ACP 
measurement task class 512 in order to perform the ACP measurement 
process . 

Line 5 is a description for setting parameters on an object 
25 of the ACP measurement parameter class 532 retained by the object 
of the ACP measurement task class 512. Line 6 is a description 
for adding the object of the OBW measurement task class 511 to 
the retaining relation of the object of the composite measurement 
task class 522. Line 7 is a description for adding the object of 
30 the ACP measurement task class 512 to the retaining relation of 
the object of the composite measurement task class 522. 
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"try {" of the line 0 and " } " of line 8 is a description 
for representing the lines from line 0 to line 8 or from line 1 
to line 7 to be an exception handling, as described in detail 
hereinafter. Line 9 is a description for storing information on 
5 exceptions occurred to tasks. Line 10 is a description for 
processing of an exception in case it happens, in other words, 
interpreting a variable e and processing according to the 
interpreted variable e. 

Here, exceptions detected may include, for example, 
10 abnormality of the measuring unit 160, communication error of a 
network such as the measuring unit 160 or bus, error of measurement 
parameters beyond allowable setup range of the measuring unit 160 , 
a measuring device 160, 3 00 or 400 without power supply, a state 
of a measuring device controlled by another program, etc. These 
15 exceptions are preferably detected in the control of measuring 
device. The variable e may preferably include a line number of 
a program which makes an error, contents of an error , and information 
which can identify performed contents of program statement during 
the exception happens. 

20 As for the exception making structure, it is preferable to 

define an exception regarding a derivative object of a class (task 
exception class) which is a target to detect a task exception. 
In this way, it is possible to catch detailed exceptions regarding 
each derivative objective of task exception classes. According 

25 to the present invention, exception handling is embodied by using 
the exception handling function of Java language. In other words, 
the exception handling is embodied by inheriting the Exception 
class of Java language regarding task exception class and slowing 
exceptions happened in a derivative object. 

30 As described above , a user can perform a measurement process 

by doing only a simple and possible description, for example 
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designating a name of a task which generates an object performing 
a desired task of measurement process, without knowing features 
of the measuring devices . Further, in case an exception has happened, 
it is possible to easily verify the contents of exceptions and 
5 the running sequence of statements of the control program where 
an exception has happened. 

Fig. 7 is a mapping trace diagram showing operations of the 
measurement system according to an embodiment of the present 
invention. In Fig. 7, states and operations of the units are shown 
while time flows from top to bottom, where a box continued at the 
bottom of each unit represents an object forming each of the units 
or an operation of the object, big arrows represent activations 
of operations of objects and small arrows represent returns of 
the results of the operations of the objects. Here, in the control 
host 2 00, the control program is composed by a user using the input 
unit 220 and the program composing unit 230 and stored in a memory 
area (not shown) . 

A name of a control program which should be transferred and 
a measuring device 100 to which the control program is transferred 
20 are received by the input unit 220 of the control host 200 (step 
S100) , and the control program transferring unit 240 retrieves 
a corresponding control program from the memory area (step S102) . 
Then, the control program retrieved by the control program 
transferring unit 24 0 is transferred to the program receiving unit 
25 110 of the measuring device 100 (step S104) . According to the present 
embodiment, the program transferring unit 240 is remotely coupled 
to the program receiving unit 110 by using RMI technology of Java 
language. Then, the program receiving unit 110 lets the memorizing 
unit 12 0 memorize the received control program (step S106 ) . In this 
30 way, the control program is transferred to the measuring device 
100 from the control host 200. 


10 


15 
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Fig. 8 is a mapping trace diagram showing operations of the 
measurement system according to an embodiment of the present 
invention. In Fig. 8, states and operations of the units or objects 
of classes are shown while time flows from top to bottom, where 
5 a box continued at the bottom of each unit or class represents 
objects of the units or classes or operations of the objects, big 
arrows represent activations of operations of objects and small 
arrows represent returns of the results of the operations of the 
objects. Here, it is premised that the control program used for 
10 the operations is stored in the memory area 12 0 of the measuring 
device 100 by the operations shown in Fig. 7 before performing 
operations shown in Fig. 8. 

When a command for initiating the control program is received 
^ by the input unit 220 of the control host 200, the program actuating 
" 15 unit 250 transfers a program initiating instruction to the program 
running unit 150 through the initiating instruction receiving unit 
130 of the measuring device 100 (steps S200 and S202) . Then, the 
program running unit 150 retrieves and initiates running of the 
corresponding control program from the memory area 12 0. 

20 The program running unit 150 generates an object of the 

composite measurement task class 522, an object of the OBW 
measurement task class 511 and an object of the ACP measurement 
task class 512 (steps S204, 206 and 208). 

Further, the program running unit 15 0 adds the object of 
25 the OBW measurement task class 511 and the object of the ACP 
measurement task class 512 to the retaining relation of the object 
of the composite measurement task class 522 (steps S210 and S212) . 

Then, when the program running unit 150 follows the control 
program and the execute operation of the object of the composite 
30 measurement task class 522 is performed (step S214), the object 
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of the composite measurement task class 522 initiates an operation 
for notifying a task of the object of the processing information 
transferring unit 140 by using the identification information of 
the composite measurement task class 522 as aparameter (step S216) . 

5 The processing information transferring unit 14 0 receives 

initiation of the operation for notifying the task transfers 
information relating to the task to the display unit 210 through 
the process information receiving unit 2 60 of the control host 
200 alreadyregisteredas aplace tobe transferred in the memorizing 

10 unit 120 (step S218) . The display unit 210 displays received 
information relating to the task. According to the present 
embodiment, the display unit 210 displays icons for representing 
tasks performed by the objects of the composite measurement task 
class 522 , the OBW measurement task class 511 and the ACP measurement 

15 task class 512 on the task display section 850 of the display image . 

Then, the object of the composite measurement task class 
522 initiates an operation for generating the object of the 
communication class of the object of the object factory class 600 
by using itself as a parameter ( step S22 0) . The object of the object 

20 factory class 600 designates the object of the composite 
measurement task class 522 and performs an operation for taking 
information relating to the measuring device on the measuring 
information server class 610 . Then, the obj ect of the obj ect factory 
class 600 takes information on the measuring device which can 

25 perform a measurement process by using the objects of the OBW 
measurement task class 511 and the ACP measurement task class 512 , 
which are retained by the object of the composite measurement task 
class 522, from the object of the measurement information server 
class 610 (step S222). 

3 0 According to the present embodiment, the object of the 

communication object factory class 600 takes information which 
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identifies the measuring device capable of performing the 
measurement process , address of the measuring device on the network, 
a protocol for communicating with the measuring device as 
information relating to the measuring device capable of performing 
the measurement process. Here, it is premised that information, 
which identifies its own measuring device 100 as the measuring 
device capable of performing the tasks of the OBW measurement 
process and the ACP measurement process, is described in the 
information relating to the measuring device. In this case, the 
object of the communication object factory class 60 0 generates 
the object of the local communication class for a composite 
measurement task 762 by using the identification information of 
the composite measurement task class 522 as a parameter based on 
the taken information (step S224) . 

Further, the object of the communication factory class 600 
generates the object of the communication class for communicating 
with OBW measurement hardware 721 by using the identification 
information of the OBW measurement task class 511, which generated 
the object retained by the object of the composite measurement 
task class 522, as a parameter (step S226) . Further, the object 
of the communication factory class 600 generates the object of 
the communication class for communicating with ACP measurement 
hardware 722 by using the identification information of the ACP 
measurement task class 512, which generated the object retained 
by the composite measurement task class 522, as a parameter (step 
S228) . 

Then, the object of the communication factory class 600 adds 
the objects of the communication classes 721 and 722 for 
communicating with OBW measurement hardware and ACP measurement 
hardware to the retaining relation of the object of the local 
communication class for a composite measurement task 762 by 
additional operation of the object of the local communication class 
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for a composite measurement task 762 (steps S230 and 232), and 
completes the operation for generating objects of communication 
classes. Then, the execute operation of the object of the local 
communication class for a composite measurement task 762 retained 
5 by the object of the composite measurement task class 522 is 
activated (step S234) . 

When the execute operation is activated, the object of the 
local communication class for a composite measurement task 762 
performs the operation for investigating whether or not the 
10 measurement process can be performed in parallel against the object 
of the measurement information server class 610 by using the 
identification information of the composite measurement task class 
522 as a parameter ( step S236) . 

In this way, the object of the local communication class 
15 for a composite measurement task 7 62 can take information on whether 
or not the execute operations of the objects of the communication 
classes 721 and 722 for communicating with OBW measurement hardware 
and ACP measurement hardware can be performed simultaneously or, 
in other words, whether or not the measurement processes can be 
20 performed simultaneously from the object of the measurement 
information server class 610 . 

Then, in case the execute operations of the objects of the 
communication classes 721 and 722 for communicating with OBW 
measurement hardware and ACP measurement hardware can be performed 

25 simultaneously, the object of the local communication class for 
a composite measurement task 762 performs the execution operations 
of the objects of the communication classes 721 and 722 for 
communicating with OBW measurement hardware and ACP measurement 
hardware without waiting for the completion of the execution 

30 operation of the other object. These are embodied by the thread 
function of Java language. On the other hand, in case the execute 
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operations of the objects of the communication classes 721 and 
722 for communicating with OBW measurement hardware and ACP 
measurement hardware can not be performed simultaneously, the 
object of the local communication class for a composite measurement 
5 task 762 activates the execute operation of the object of the 
communication class for communicating with OBW measurement 
hardware 721 and, after completion of the execute operation, 
activates the execute operation of the object of the communication 
class for communicating with ACP measurement hardware 722. 

10 Hereinafter, described is an example of the case where the 

execute operations of the objects of the communication classes 
721 and 722 for communicating with OBW measurement hardware and 
ACP measurement hardware can not be performed simultaneously, 
according to the present embodiment . First , the ob j ect of the local 

15 communication class for a composite measurement task 762 activates 
the execute operation of the object of the communication class 
for communicating with OBW measurement hardware 721 (step S238) . 
In this way, the obj ect of the communication class for communicating 
with OBW measurement hardware 721 generates the measurement 

2 0 parameter of the measuring unit 160 from the attribute of the obj ect 

of the OBW measurement parameter class 531 retained by the object 
of the OBW measurement task class 511 and sets the generated 
parameter on the measuring unit 160. 

Then, the obj ect of the communication class for communicating 
25 with OBW measurement hardware 721 measures an occupied frequency 
bandwidth by using the measuring unit 160. Then, the object of 
the communication class for communicating with OBW measurement 
hardware 721 takes the object of the waveform data as a measurement 
result of the measurement process from the measuring unit 160, 

3 0 and transfers the object of the waveform data to the object of 

the OBW measurement task class 511 (step S24 0) . The object of the 
OBW measurement task class 511 transfers the received object of 
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the waveform data to the display unit 210 through the processing 
information transferring unit 140 and the process information 
receiving unit 260 (step S242 and S244). 

According to the present embodiment, the object of the 
5 waveform data is an object which memorizes the waveform data. 
Further, the object of the waveform data has an operation for 
displaying the waveform data on the computer display device by 
using the object when an object for a base of display is given. 
For example, in a case where Java language is used, the object 
10 for a base of display is Graphics. The display unit 210 displays 
the waveform data on the waveform data display section 82 0 shown 
in Fig. 2 by giving the object for a base of display to the object 
of the waveform data and using the operation for displaying the 
waveform data of the object of the waveform data. 

15 Then, when the measurement process is completed, the object 

of the communication class for communicating with OBW measurement 
hardware 721 notifies the completion of the measurement process 
to the objects of the OBW measurement task class 511 and the local 
communication class for a composite measurement task762 (stepS246) , 

20 and completes the execute operation. When the notification of 
completion of the measurement process is received, the object of 
the OBW measurement task class 511 notifies the completion of the 
OBW measurement task to the display unit 210 through the processing 
information transferring unit 14 0 and the process information 

25 receiving unit 260 (step S248) . The display unit 210 changes the 
color of the icon representing the OBW measurement task of the 
taskdisplay section 850 shown inFig. 2, andnot if ies the completion 
of the OBW measurement task(step S250). 

When the object of the OBW measurement task is completed, 
3 0 the object of the local communication class for a composite 
measurement task 762 activates the execute operation of the object 
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of the communication class for communicating with ACP measurement 
hardware 722 (step S252). In this way, the object of the 
communication class for communicating with ACP measurement 
hardware 722 generates the measurement parameter of the measuring 
5 unit 160 from the attribute of the object of the ACP measurement 
parameter class 532 retained by the object of the ACP measurement 
task class 512 and sets the generated parameter on the measuring 
unit 160. 

Then, the object of the communication class for communicating 
with ACP measurement hardware 722 measures a ratio of link power 
of an adjacent channel to a transmission channel by using the 
measuring unit 160. Then, the object of the communication class 
for communicating with ACP measurement hardware 722 takes the 
object of the waveform data as a measurement result of the 
measurement process from the measuring unit 160, and transfers 
the ob j ect of the waveform data to the obj ect of the ACP measurement 
task class 512 (step S254) . The object of the ACP measurement task 
class 512 transfers the received object of the waveform data to 
the display unit 210 through the processing information 
transferring unit 140 and the process information receiving unit 
260 (steps S256 and S258). 

The display unit 210 displays the waveform data on the 
waveform data display section 820 shown in Fig. 2 by giving the 
object for a base of display to the object of the waveform data 
25 and using the operation for displaying the waveform data of the 
object of the waveform data. Then, when the measurement process 
is completed, the object of the communication class for 
communicating with ACP measurement hardware 722 notifies the 
completion of the measurement process to the objects of the ACP 
30 measurement task class 512 and the local communication class for 
a composite measurement task 762 (step S260), and completes the 
execute operation. When the notification of completion of the 


15 
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measurement process is received, the object of the ACP measurement 
task class 512 notifies the completion of the ACP measurement task 
to the display unit 210 through the processing information 
transferring unit 14 0 and the process information receiving unit 
5 260 (step S262) . The display unit 210 changes the color of the icon 
representing the ACP measurement task of the task display section 
850 shown in Fig. 2, and notifies the completion of the ACP 
measurement task(step S264) . 

In this way, according to the measurement system described 
10 above, since it is not needed to sequentially receive control 
commands for performing a measurement process from the control 
host 100, it is possible to perform the measurement process by 
the measuring unit 160, the GPIB measuring device 300 and the 
measuring device 400 without delay. Further, since it is possible 
15 for a user not to describe directly on the control program about 
whether or not the measurement process can be performed in parallel , 
which measuring device is used for a measurement process or how 
control over the measuring device is performed, it is possible 
to easily and adequately perform a measurement process without 
20 detailed knowledge of the measuring device. 

Further, since a description like a method for controlling 
a measuring device is not described on the control program written 
by a user, even though the construction of performing control over 
the measuring device , for example a network to the measuring device , 
25 is different, it is possible to share the portion, which should 
be written by a user, of the control program only if the measurement 
process performed is the same. Therefore, it is not necessary for 
a user to write a new control program. 

Fig. 9 is a block diagram of a measuring system according 
30 to the second embodiment of the present invention. The same 
functional elements of the measuring system according to an 
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embodiment of the present invention as shown in Fig. 1 have the 
same reference numbers and the repeated description is omitted. 
The measuring system according to the present embodiment includes 
a measuring device controlling device 900 , a GPIB measuring device 
5 300 and a measuring device 400. The measuring device controlling 
device 900 is coupled to the GPIB measuring device 300 through 
the GPIB 2 0 . The measuring device controlling device 90 0 is coupled 
to the measuring device 400 through the network 30. 

The measuring device controlling device 900 includes a 
10 display unit 210, a processing information receiving unit 260, 
an input unit 220 , a program composing unit 23 0 , a program actuating 
unit 250 , a memorizing unit 120 as an example of a program memorizing 
unit, a processing information transferring unit 14 0, a program 
running unit 150 and a CD-ROM drive 170. According to the present 
15 embodiment, the measuring device controlling device 900 may be 
a conventional personal computer having an operating system such 
as Microsoft (TM) Windows (TM) 95 and ROM, RAM, CPU, etc. According 
to the present embodiment, the above units and elements may be 
embodied by a personal computer running remote applications. The 
20 program running unit 150 includes a performing sequence determining 
unit 152 as an example of a parallel process detecting unit, a 
measuring device identifying unit 154 as an example of a measuring 
device detecting unit and a measurement control unit 156. 

Fig. 10 is a mapping trace diagram showing operations of 
25 the measurement system according to the second embodiment of the 
present invention. In Fig. 8, states and operations of the units 
or objects of classes are shown while time flows from top to bottom, 
where a box continued at the bottom of each unit or class represents 
objects of the units or classes or operations of the objects, big 
30 arrows represent activations of operations of objects and small 
arrows represent returns of the results of the operations of the 
objects. The same reference number is used for the same operation 
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as in the measuring system shown in Fig. 8. 

According to the measuring system of the second embodiment, 
information is transferred not through a network outside of the 
device but through an internal network (e.g. bus) of the device 
5 in the steps S200 , S202, S218, S244, S250, S258 and S264 . According 
to the second embodiment, as for a control program, it is possible 
for a user not to describe directly on the control program about 
whether or not the measurement process can be performed in parallel , 
which measuring device is used for a measurement process or how 
10 the control over the measuring device is performed, and it is 
possible to easily and adequately perform a measurement process 
without detailed knowledge of the measuring device. 

As for a control program which a user writes, since a 
description like a method for controlling a measuring device is 
15 not described, even though the construction of performing control 
over the measuring device, for example a network to the measuring 
device, is different, it is possible to share the portion, which 
should be written by a user, of the control program only if the 
measurement process performed is the same . 

20 The present invention is not limited to the above described 

embodiment, but is able to have various kinds of modifications 
and variations. For example, according to the first embodiment, 
the control host 200 is formed by a simple computer, but it is 
possible to form the control host 200 by using a plurality of 

25 computers. Further, it is also possible to form the input unit 
220, the program composing unit 23 0 , the program transferring unit 
240 and the program actuating unit 250 on a first computer, and 
the processing information receiving unit 260 and the display unit 
210 on a second computer. 

30 According to the first embodiment, it is possible to form 
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the display unit for displaying measurement results including 
numerical data or waveform data by a measurement process , messages , 
error information, task performing states , etc. on the measuring 
device 100. 

5 Fig. 11 is a block diagram of a measuring system according 

to the third embodiment of the present invention. The measuring 
system includes a control host system 310, a display host system 
33 0, a measuring device controlling adapter 60 and a measuring 
device as a measuring unit 910. The control host system 310, the 
10 display host system 330 and the measuring device controlling 
adapter 6 0 are coupled to one another through Ethernet as an example 
of network. Further, the measuring device 910 is coupled to the 
measuring device controlling adapter 60 through the GPIB 90 as 
an example of a network. 

15 The control host system 310 includes a display unit 12, an 

input unit 14, a control program composing unit 23 0, a program 
memorizing unit 18, a control program transferring unit 320 as 
an example of a program transferring unit, and a control program 
execution control unit 22. According to the present embodiment, 

20 the control host system 3 10 maybe a personal computer system having 
an operating system of Microsoft (TM) Windows (TM) 95. According 
to the present embodiment, the above units and elements may be 
embodied by a personal computer running applications. 

For example, the input unit 14 has input devices such as 
25 a mouse and keyboard and receives various input kinds from a user. 
Further, the input unit 14 receives identification information 
(e.g. name) of a control program which should be transferred and 
a sending instruction. Further, the input unit 14 receives 
identification information (e.g. name) of a control program which 
30 should be performed and a program initiating instruction. The input 
unit 14 receives a program suspending instruction of the executed 
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control program. 

The display unit 12 has a display device and displays various 
kinds of information. 

Fig. 12 is a schematic diagram of a display image displayed 
5 on the display unit of the control host system according to the 
third embodiment of the present invention. The display image 
displayed by the display unit 12 of the control host system 310 
includes a control program name designating field 930a, a control 
program sending button 93 0b, an executed control program name 
10 designating field 930c, a control program initiating instruction 
sending button 93 Od, a control program suspending instruction 
sending button 93 0eanda control program execution error not if ying 
field 930f. 

The control program name designating field 93 0a receives 
15 a name input of a control program to be transferred through the 
input unit 14. The control program sending button 93 0b receives 
an instruction for sending a control program. The executed control 
program name designating field 93 0c receives a name input of a 
control program to be executed. The control program initiating 
20 instruction sending button 93 Od receives an instruction for running 
a control program. The control program suspending instruction 
sending button 930e receives an instruction for suspending the 
execution of the control program. The control program execution 
error notifying field 930f displays information on errors during 
25 the execution of the control program. 

Referring back to Fig. 11, the control program composing 
unit 23 0 lets the display unit 12 display a user interface for 
describing a control program, and provides a program developing 
environment where a user can compose and/or edit a program by the 
3 0 user interface through the input unit 14 . According to the present 
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embodiment, in order that the control program may be composed in 
Java language, the control program composing unit 23 0 is 
constructed to let a CPU (not shown) run a program providing Java 
program developing environment of, such as, VisualCafe (TM) of 
5 Symantec (TM) . According to the present embodiment, the control 
program composing unit 230 converts a control program of text type 
Java (TM) language input by the user into an intermediate language , 
such as Java Byte Code by compiling. 

The program memorizing unit 18 memorizes the control program 
10 composed by the control program composing unit 230. The control 
program transferring unit 32 0 retrieves the composed control 
program from the program memorizing unit 18, and transfers it to 
the measuring device controlling adapter 60. According to the 
present embodiment, the control program transferring unit 32 0 
15 retrieves the control program input by the input unit 14 from the 
program memorizing unit 18, and transfers the control program to 
the program receiving unit 110 by using a socket (control program 
transferring socket) for transferring the control program through 
Ethernet 10. 

20 Here, in order to transfer the measuring device control 

program, it is possible to use other protocols such as FTP (File 
Transfer Protocol) or HTTP (Hyper Text Transfer Protocol) rather 
than sockets. 

The control program execution control unit 22 transfers the 
25 program initiating instruction to the initiating instruction 
receiving unit 13 0 based on the input of the program initiating 
instruction by the input unit 14 . According to the present 
embodiment , the control program execution control unit 2 2 transfers 
the name of the control program to be executed to the initiating 
30 instruction receiving unit 130 by using a socket (program 
initiating/suspending socket) for transferring a program 
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initiating or suspending instruction of Ethernet 10. Further, the 
control program execution control unit 22 receives information 
relating to errors (error information) from an error transferring 
unit 80 by using a socket (program execution error socket) for 
5 transferring aprogram execution error of Ethernet 10 , anddisplays 
the error information on the display unit 12. 

The display host system 33 0 includes an input unit 34, a 
display unit 32, a transfer destination registration receiving 
unit 36, a transfer destination information transferring unit 3 8 

10 and a measurement data receiving unit 4 0 as an example of a second 
measurement information receiving unit. According to the present 
embodiment, the control host system 310 may be a personal computer 
system having an operating system of Microsoft (TM) Windows (TM) 
95. The input unit 34 receives various kinds of information from 

15 a user. The display unit has a display device and displays various 
kinds of information. 

Fig. 13 is a schematic diagram of a display image displayed 
on the display unit of the display host system according to the 
third embodiment of the present invention. The display image 

20 displayed by the display unit 32 of the display host system 33 0 
includes a measurement data transfer source designating field 940a, 
a registration button 940b and a measurement data display field 
940c. A measurement data transfer source designating field 940a 
receives identification information of the measuring device 

25 controlling adapter 60 which transfers the measurement result to 
the display host system 330. The registration button 940b gives 
an instruction for registering the identification information of 
the display host system 330 to the measuring device controlling 
adapter 60 described in the measurement data transfer source 

30 designating field 940a. The measurement data display field 94 0c 
displays the measurement result. 
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Referring back to Fig. 11, the transfer destination 
registration receiving unit 3 6 receives identification 
information of the measuring device controlling adapter 60 which 
transfers the measurement result by the input unit 34 and the 
registration instruction. The transfer destination information 
transferring unit 38 transfers identification information of the 
display host system 330 to the controlling adapter 60 corresponding 
to the identification information received by the transfer 
destination registration receiving unit 36. According to the 
present embodiment, the transfer destination information 
transferring unit 38 transfers the identification information by 
using a socket (transfer destination socket) for transferring 
identification information of the Ethernet 10. 

Here, each of the devices coupled to a network has 
identification information for identifying the device from one 
another, for example an Internet Protocol (IP) address. Since this 
IP address is a set of numbers, it is difficult for a user to handle . 
Therefore, according to the present embodiment, the transfer 
destination registration receiving unit 36 receives a name from 
a string of characters, such as "adapter 1", randomly given to 
the measuring device controlling adapter 6 0 on the network as 
identification information. Then, the transfer destination 
information transferring unit 3 8 converts the string of characters 
into an IP address by the DNS (Domain Name Service) (not shown) 
coupled to the Ethernet 10, and transfers the IP address of the 
display host system 330 by using the IP address as a destination. 

The measurement data receiving unit 40 receives measurement 
data from the measuring device controlling adapter 60 through the 
Ethernet 10 and outputs the measurement data to the display unit 
32 for display. According to the present embodiment, the 
measurement data receiving unit 4 0 receives the measurement data 
by using a measurement data socket on the Ethernet 10 . 
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The measuring device controlling adapter 60 includes a 
program receiving unit 110, a memorizing unit 120 as an example 
of a transfer destination memorizing unit, an initiating 
instruction receiving unit 130, a transfer destination receiving 
5 unit 68 and a program running unit 150 . The program receiving unit 
110 receives a control program from the control host system 310 
through the Ethernet 10 . According to the present embodiment, the 
program receiving unit 110 receives names of the control program 
and other programs by using the control program transfer socket 
10 on the Ethernet 10. The transfer destination receiving unit 68 
receives identification information of the display host system 
330, which is a transfer destination of the measurement result, 
from the display host system 330. According to the present 
/? embodiment, the transfer destination receiving unit 68 receives 
'.15 identification information by using the control program transfer 
socket on the Ethernet 10 . 

The memorizing unit 120 memorizes the control program 
received by the program receiving unit 110 . According to the present 
embodiment , the control program received by the program receiving 

20 unit 110 is memorized according to the received names. Further, 
the memorizing unit 12 0 memorizes identification information of 
the display host system 330 which is the transfer destination of 
the measurement result. Here, it is also possible to memorize 
identification information of a plurality of display host systems 

25 330 which are the transfer destination of the measurement result. 
Further, the memorizing unit 120 memorizes various kinds of 
programs called by the control program. According to the present 
embodiment, command generating software , which generates commands 
peculiar to the measuring device 910, is memorized as one of the 

30 programs called by the control program. This command generating 
software may be transferred together with the control system from 
the control host system. Further, the command generating software 
may also be retrieved from another computer through the Ethernet 
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10. According to the present embodiment, the command generating 
software is retrieved by a function referred to as Class Loader 
of Java Virtual Machine. 

The initiating instruction receiving unit 130 receives an 
instruction for initiating execution of the control program from 
the control host system 310 . According to the present embodiment, 
the initiating instruction receiving unit 130 receives the name 
of the control program, which should be executed, by using the 
program initiating/suspending socket on the Ethernet 10. 

The program running unit 15 0 runs the control program 
memorized by the memorizing unit 12 0 when the initiating 
instruction receiving unit 13 0 receives the program initiating 
instruction. According to the present embodiment, the program 
running unit 150 retrieves and runs the control program 
corresponding to the names received by the initiating instruction 
receivingunit 130 from the memorizing unit 120 . The program running 
unit 150 includes a command generating unit 72, a communication 
unit 74 as an example of a command transferring unit and a measurement 
result receiving unit, a measurement data transferring unit 76 
as an example of a measurement result transferring unit, an error 
transferring unit 8 0 as an example of error information 
transferring unit and an error detecting unit 78. Each of these 
units is embodied by the running of the control program executed 
by the program running unit 15 0 . According to the present embodiment, 
the command generating unit 72 is embodied by the running of the 
control program executed by the program running unit 150. 

The command generating unit 72 generates a control command 
which lets the measuring device 910 perform the measurement process 
The communication unit 74 transfers the control command generated 
by the command generating unit 72 to the measuring device 910 through 
GPIB 90. Further, the communication unit 74 receives the 


AD - 0 1 0 5 PCTUS 


54 


measurement result from the measuring device 910 through the GPIB 
90 . 

The measurement data transferring unit 76 transfers the 
measurement result received by the communication unit 74 to the 
display host system 330 through the Ethernet 10. According to the 
present embodiment, the measurement data transferring unit 76 
converts the measurement result into data of a predetermined data 
format , generates a measurement data obj ect having the measurement 
result converted in a predetermined data format and information 
for reconverting the converted measurement result into the original 
one, and transfers the measurement data object. 

Further, according to the present embodiment, the 
measurement data transferring unit 76 transfers the measurement 
data object by using the measurement data socket of Ethernet 10. 

The error detecting unit 78 detects errors during the 
execution of the control program . Errors to be detectedmay include , 
for example , a transfer failure of a control command to the measuring 
device 910 from the measuring device controlling adapter 60. The 
error transferring unit 80 transfers error information to the 
control host system 310 through the Ethernet 10 in case the error 
detecting unit 78 detected an error. According to the present 
embodiment, the error transferring unit 8 0 transfers error 
information by using the program execution error socket of the 
Ethernet 10. 

The measuring device 910 includes a measuring unit 914, which 
performs a predetermined measurement process according to the 
control command transferred from the measuring device controlling 
adapter 60 through the GPIB 90, and a measurement result 
transferring unit 912 which transfers the measurement result to 
the measuring device controlling adapter 60 through the GPIB 90. 
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According to the present embodiment, the measuring device 910 is 
a spectrum analyzer which performs a measurement process for 
Occupied Bandwidth ("OBW") and Adjacent Channel Leakage Power 
("ACP") of a cellular phone system. 

Fig, 14 is a block diagram of a hardware structure of the 
measuring device controlling adapter according to the third 
embodiment of the present invention. The measuring device 
controlling adapter 60 includes anEthernet card 350, a CPU (Central 
Processing Unit) 3 52, a RAM (Random Access Memory) 3 54, a ROM (Read 
Only Memory) 356, a magnetic disc 358, a CD-ROM drive 360 and a 
GPIB card 3 62. The Ethernet card 3 50, the CPU 3 52, the RAM 3 54, 
the ROM 356, the magnetic disc 358, the CD-ROM drive 360 and the 
GPIB card 362 are coupled to one another through a bus 366. The 
Ethernet card 3 50 relays data communication between the Ethernet 
10 and the bus 366. The GPIB card 362 relays data communication 
between the GPIB 9 0 and the bus 3 66. 

The program running unit 15 0 retrieves a predetermined 
program stored in the magnetic disc 358 into the RAM 354 and provides 
it to the CPU 3 52 for running it . According to the present embodiment , 
the program running unit 150 is formed by a JVM (Java Virtual Machine) 
capable of running Java Byte Code. The program receiving unit 110 , 
the initiating instruction receiving unit 130, the transfer 
destination receiving unit 68 and the memorizing unit 120 are 
embodied by the above described hardware cooperatively working 
with a predetermined program which is stored in the magnetic disc 
358, retrieved into the RAM 354, and executed by the CPU. 

According to the present embodiment, a program for forming 
the program running unit 150, a program receiving module for forming 
the program receiving uni 1 110 , an initiating instruction receiving 
module for forming the initiating instruction receiving module 
13 0, a transfer destination receiving module for forming the 
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transfer destination receiving unit 68 and a memorizing module 
for forming the memorizing unit 12 0 are recorded on the CD-ROM 
3 64 as an example of a recording media, retrieved by the CD-ROM 
drive 3 60 and installed on the magnetic disc 358 . Here , the recording 
5 media may include an optical recording media such as DVD (Digital 
Video Disc) , a magnetic recording media such as an MO 
(Magneto-Optical) disc and magnetic recording media such as a 
floppy disc. 

Fig. 15 is an example of a control program of the measuring 
system according to the third embodiment of the present invention. 
According to the present embodiment, the control program is 
described in Java language. In the control program, an instruction 
for generating an OBW measurement object is described in part PI. 
The OBW measurement object has data and a method relating to the 
OBW measurement process . In part P2 , an instruction for generating 
anACP measurement object is described. The ACP measurement object 
has data and a method relating to the ACP measurement process. 
In part P3 , an instruction is described for generating a measurement 
data transfer object. The measurement data transfer object has 
data and a method relating to the transfer of the measurement result . 
In part P4 r an instruction is described for setting values of data 
used by each of the objects. 

In part P5 and below, processes to be performed are described. 
In part P6, an instruction is described for performing a transport 
25 method of the measurement data transferring object, which transfers 
the measurement data object having a measurement result by the 
OBW measurement process and an instruction for performing a 
transport method of the measurement data transferring ob j ect , which 
transfers the measurement data object having a measurement result 
30 by the ACP measurement process. 

Fig. 16 is an operation sequence of the measuring system 


15 
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according to the third embodiment of the present invention. In 
the control host system of the measuring system, the control program 
composing unit 23 0 composes a control program based on a user input 
by the input unit 14 , and the program memorizing unit 18 memorizes 
5 the composed control program (step S950) . Then, when a name of the 
control program and a transferring instruction are input by the 
user through the input unit 14, the control program transferring 
unit 32 0 transfers the corresponding control program to the program 
receiving unit 110 of the measuring device controlling adapter 
10 60 through the Ethernet 10 (step S952) . In the measuring device 
controlling adapter 60, which received the control program, the 
memorizing unit 12 0 memorizes the control program received by the 
program receiving unit 110 (step S954). 

On the other hand, in the display host system 3 3 0 , the transfer 
15 destination registration receiving unit 36 receives 
identification information of the measuring device controlling 
adapter 60, which transfers the measurement result, by the user 
through the input unit 34 and transfers identification information 
of the display host system to the measuring device controlling 

2 0 adapter 6 0 corresponding to the identification information 

receivedby the transfer destination information transferring unit 
38 through the Ethernet 10 (step S956) . In the measuring device 
controlling adapter 60, the transfer destination receiving unit 
68 receives identification information of the display host system 
25 330 through the Ethernet 10 and registers the identification 
information as a transfer destination of the measurement data in 
the memorizing unit 120 (step S958) . 

Then, in the control host system310, when a name of an executed 
program and a running instruction are input by a user through the 

3 0 input unit 14, the control program execution control unit 22 

transfers the name of the program as a program initiating 
instruction to the measuring device controlling adapter 60 through 
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the Ethernet 10 (step S960) . In the measuring device controlling 
adapter 60, the initiating instruction receiving unit 130 receives 
the name of the program through the Ethernet 10 and notifies it 
to the program running unit 150. The program running unit 150 
retrieves the notified control program from the memorizing unit 
12 0 and runs the control program. 

In this way, the command generating unit 72 generates control 
commands based on the control program, and the communication unit 
74 sends the generated control commands to the measuring device 
910 through the GPIB 90 (step S964) . In the measuring device 910, 
the measuring unit 914 performs the measurement process according 
to the control command (step S966) , and the measurement result 
transferring unit 912 transfers the measurement result to the 
measuring device controlling adapter 60 through the GPIB 90 (step 
S968) . In the measuring device controlling adapter 60, the 
communication unit 74 receives the measurement result through the 
GPIB 90, and the measurement data transferring unit 76 converts 
the measurement result into the measurement data object. Then, 
the measurement data transf erringunit 76 transfers the measurement 
data object to the display host system 60 registered in the 
memorizing unit 120 through the Ethernet 10 (step S970) . 

Further, in case there is more control commands which should 
be generated, the above described steps from S962 to S970 are 
repeated. While the steps are performed, the error detecting unit 
78 may detect errors, and, in this case, the error transferring 
unit 80 transfers the error information to the control host system 
3 0 through the Ethernet 10 . In this case, in the control host system 
310, the control program execution control unit 22 receives the 
error information and displays the error information on the display 
unit 12 . 

In the di splay host system 3 3 0, the measurement data receiving 
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unit 40 receives the measurement data object, retrieves the 
measurement result from the measurement data object and displays 
the measurement result on the display unit 32 (step S972) . 


As described above, according to the third embodiment , since 
5 a control command can be transferred to the measuring device 910 
without using the Ethernet 10 , it is possible to adequately transfer 
the control command to the measuring device 910. Further, it is 
possible to control the measuring device by the control host system 
coupled to the Ethernet and display the measurement result on the 
10 display host system coupled to the Ethernet, where the measuring 
device was conventionally coupled only to the GPIB. 

Fig. 17 is a block diagram of a measuring system according 
to the fourth embodiment of the present invention. The measuring 
system shown in Fig. 17 includes a control -display host system 

15 formed by integrating the control host system and the display host 
system of the measuring system according to the third embodiment 
shown in Fig. 11. The same reference number is used for the same 
functional units as in the measuring system shown in Fig. 11 and 
repeated description is omitted. According to the present 

20 embodiment, the control-display host system 370 may be a personal 
computer system having an operating system of Microsoft (TM) 
Windows (TM) 95. A display unit 372 has functions of the display 
units 12 and 32 of the control host system 310 and the display 
host system 33 0 shown in Fig. 11. An input unit 3 74 has functions 

25 of the input units 14 and 34 of the control host system 310 and 
the display host system 33 0 shown in Fig. 11. 

Fig. 18 is a schematic diagram of a display image displayed 
on the display unit of the control -display host system according 
to the fourth embodiment of the present invention. The same 
30 reference number is used for the same functional units as shown 
in Figs . 12 and 13 and repeated description is omitted . The display 
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unit 3 72 displays the display images 93 0 and 94 0 respectively 
displayed by the display units 12 and 32 according to the third 
embodiment as an integrated display image 372. 

The present invention is not limited to the above described 
embodiments, but is able to have various kinds of modifications 
and variations. For example, even though according to the above 
embodiments, the control host system310 and the display host system 
330 or the control -display host system 370 are coupled to the 
measuring device controlling adapter 60 through the Ethernet 10, 
the present invention is not limited to this configuration but 
other networks may be used. Further, even though according to the 
above embodiments, a spectrum analyzer is used as the measuring 
device 910, the present invention is not limited to this 
configuration, but, for example, an oscilloscope, a distortion 
meter, a power meter, a semiconductor tester, etc. may be used. 
To sum up, a passive or an active device type, which is required 
for performing assessment, test, repair, adjustment, etc., may 
be used. 

Although the present invention has been described by way 
of exemplary embodiments , it should be understood that many changes 
and substitutions may be made by those skilled in the art without 
departing from the spirit and the scope of the present invention 
which is defined only by the appended claims. 
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